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Outline

• Ovarian carcinoma classification

• High grade serous carcinoma

• Low grade serous carcinoma

• Carcinosarcoma

• Where next?



Classification of Ovarian Epithelial Tumours

Origin Fallopian Tube Endometriosis Unclear
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Kurman and Shih Hum Pathol 2011; 42: 918-931



Diagnostic Biomarkers and Beyond

Am J Surg Pathol 2010; 34: 984-993



McFarlane et al, Front Oncol 2024; 14: 1399979

Histotype and Outcome

Scottish cohort, n = 2082



Histotype and Outcome

McFarlane et al, Front Oncol 2024; 14: 1399979

SEER cohort, n = 44946
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Case

• Female aged 59

• Right iliac fossa pain

• Laparoscopy revealed ascites, large left ovarian mass, 

omental cake and possible peritoneal disease.

• Left ovarian biopsies and peritoneal fluid received
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BRCA Mutant Ovarian Carcinoma - “BRCAness”

• Superior survival

Ben David Y et al. J Clin Oncol 2002;20:463-6.
Tan DS et al. J Clin Oncol 2008;26:5530-6. 
Ledermann J et al. Lancet Oncol 2014;15:852-61.
Moore et al. N Engl J Med 2018; 379: 2495-2505
DiSilvestro et al. J Clin Oncol 2023; 41: 609-617

• Superior response rate to 
multiple lines of platinum 
and prolonged platinum-
free interval

• Sensitivity to PARP 
inhibitors



Genomic Features of High-grade Serous Ovarian Carcinoma

Courtesy of Robb Hollis

TP53 wild-type high grade serous carcinoma?
Pathobiology uncertain

Chui MH et al, Mod Pathol 2021; 34:490-501
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Low Grade Serous Carcinoma

• Associated with serous borderline tumours, which may 
show a micropapillary growth pattern

• Implants are by definition non-invasive and may be 
desmoplastic or non-desmoplastic

• Invasive deposits should be termed low grade serous 
carcinoma



Case

• Female aged 45
• Emergency admission with abdominal pain
• CT suggested dermoid cyst
• At laparotomy, disease involving uterus and colon
• Received TAH, BSO, omentum, sigmoid colon, peritoneal biopsy 

and washings
• Bilateral cystic ovarian masses 140 x 90 x 70 and 85 x 80 x 50 mm 

with surface papillary excrescences
• Sections from right ovarian tumour and uterine serosa
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Diagnosis

Serous Borderline Ovarian Tumour with 
Non-Invasive Desmoplastic Implants



Case

• Female aged 28

• Multiple peritoneal nodules on CT and complex ovarian 
mass

• Biopsy from right chest wall lesion

• Numerous tiny fragments of tissue measuring 10 x 10 mm 
in aggregate
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Diagnosis

Low-grade Serous Carcinoma



Low Grade Serous Tumours

• BRAF and KRAS mutation common in borderline and 
invasive tumours (60-65%)

• TP53 mutation absent and usually diploid
• Fewer karyotypic and other molecular abnormalities 

than high-grade tumours
• Diagnosis

– Two-tier grading system based on nuclear atypia alone 
• Malpica A et al Am J Surg Pathol 2007; 31: 1168-74

– WT1/p53 immunohistochemistry useful but DNA sequencing 
may be required

• Treatment
– Differences in chemosensitivity

• Santillan A et al Int J Gynecol Cancer 2007; 17: 601-606

– Emerging role for MEK inhibitors (e.g. trametinib)
• Gershenson DM et al Lancet 2022; 399: 541-553



Hollis et al, Sci Rep 2023; 13: 7681

Low-grade Serous Carcinoma



Thomson et al, Gynecol Oncol 2023; 174: 157-166

Hollis RL. Cancer Lett 2023; 555: 216057

Low-grade Serous Carcinoma



High grade transformation of low grade serous carcinoma?

• Some evidence but rare

• Requires rigorous morphological and molecular 
assessment

• More work needed at the interface between low grade and 
high grade serous carcinoma
– TP53 wild type high grade serous carcinoma?

– High grade transformation of low grade serous carcinoma without TP53 
mutation?

• Important to avoid diagnostic and clinical confusion

Garg K et al. Int J Gynecol Pathol 2012; 31:423-8
Boyd C & McCluggage WG. Am J Surg Pathol 2012;36:368-75 
Strickland AL et al. Int J Gynecol Pathol 2023;42:241-246 



Carcinosarcoma

• Not just high-grade serous carcinoma 
with a sarcomatous component

• Associated with poorer outcome than 
high-grade serous carcinoma, 
independent of epithelial type

• Can molecular features help to 
predict more aggressive behaviour in 
endometrioid and high-grade serous 
carcinomas?

Hollis RL et al. Br J Cancer 2022; 127: 1034–1042



Carcinosarcoma

Hollis RL et al. Br J Cancer 2022; 127: 1034–1042



Carcinosarcoma – Copy Number Alteration

Herrington CS et al. Br J Cancer 2024; 130: 327-335



Carcinosarcoma – Copy Number Alteration

Herrington CS et al. Br J Cancer 2024; 130: 327-335



Carcinosarcoma – microRNA Analysis

Herrington CS et al. Br J Cancer 2024; 130: 327-335



Carcinosarcoma vs High-Grade Serous Carcinoma

Hollis RL et al. Br J Cancer 2022; 127: 1034–1042



Ovarian Epithelial Tumours

Carcinosarcoma 

Origin Fallopian Tube Endometriosis Unclear
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Future Directions

• Improved accuracy of 
primary diagnosis

• Improved stratification 
within tumour types for 
therapy

• Development of novel 
therapies based on 
improved understanding 
of tumour type and 
stratification



Antibody-Drug Conjugates

• A range of targets – HER2, FR (FOLR1), TROP2, CD30 etc

• Mirvetuximab soravtansine-gynx

– FDA approved for FRα-Positive, Platinum-Resistant Ovarian 
Cancer

– FOLR1 IHC as companion diagnostic

Dumentet et al, Nat Rev Drug Discov 2023; 22: 641-661 (ADC review)
Dilawari et al, Clin Cancer Res 2023; 29: 3835-3840 (FDA approval summary)
Bogani et al, Int J Gynecol Cancer 2024; 34: 469-477 (Clinical review)
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